U.S. Gov't

SHUTTLE CRITICAL ITEMS LIST - MSELS GROUND STATION

SUBSYSTEM: GROUND STATION - MSBLS FMEA NO.: 05-2SW-00020 TREV: 9 April 90
ASSEMBLY : B/U Shelter APORT' CRIT. FUNC: 1R
B/N : 517070 CRIT. EDW: 3

: VEHICIE 102 103 104 105
QUANTTITY : 1 EFFECTIVITY: - X X X X

: BRASE(S) P, ID 0O DO XIS

REDUNDANCY SCREEN: A-pass B-fail C-pass

PREPARED BY: APPROVED BY, (JBSA)

DES: ¥am gl Sl ks  DES: DES: m/ﬁ}. Y

REL: A 7 S/ RELE REL: Zolnis #agrt, Ze y
QE: AN Q=: : -

ITEM: B/U Shelter

FUNCTION: Manitors AZ/IME/EL for proper operation; generates alarm and causes
shutdown of B/U Shelter if AZ, IME, © EL RF oatpat is lost cor is
erronecus. _

FATIIRE MODE: B/U Shelter AZ/IME/EL gquidance RF oottt (to aomy leads) is
operating properly, but FM/BITE fails so that it is then umable to
generate a failure alarm, even if there is a relfunction in the AZ, IME,
or EL RF oatmrt.

CAUSE(S): A Shelter IRU fails due to piece part electrical failure. The
IRJ’s which can cause this failure mode (05-2SW-00020) are listed below,
with IRJ Desigmator No., IRJ P/N, and ILRJ Name:

IXJ No.: IRJ P/N: IRJ Name:
150 502333 Field Mcnitor Circuits, Elevetion
160 501825 Power Surply
322 517076 Panel, Entrance, Signal
324 517079 Cables, Imtercann, Interior (inside shelter)
325 517081 Harness, Rack
430 517082 Coxrtrol Monitor
550 502332 Field Mmitor Circuits, Azimth/ME
580 502146 IME Unit
710 517080 Cables, Inmterconn, External (to/fram Shelter)

EFFECT(S): (A)SUBSYSTEM (B)INTERFACES (C)MISSION (D) CREW/VEHICIE

(A/B) CbnectRFguidancea:t;utfrcmthePRISbaltermtinEwithouta
break, so there is no apparent effect.
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Not applicable.

No effect this failure; possible loss of crew/vehicle after three failures
due to loss of good RF guidance signals at the Orbiter.

DISECSTION AND RATIONALE: :
(A) DESIGN (B) TEST (C) INSFECTION (D) FAILURE HISTORY (E) OPERATIONAL USE

(Aa)=

(B)-

DESTGN

The MSELS design was structured fram existing/proven grord-basaed larding
systems ard upgraded to meet MII~E-4158, MIL~-STD~454 ard all subsidiary
specifications in effect at the time of mamufacture. Military and
standard NASA approved parts, materials and processes were usad, -

The desiqn evolved from a timely ard in~depth internal design review
process culmirating in an cptimm reliability/maintainability/performance
erd-item product. The design review process included studies such as
FMFA, electrical and thermal analysis, speak circuit analysis, worst cass
shidies, tolerance anzalysis, etc. which resulted in direct impact of the
design. _

The design was arproved via the formal NASA-CSD, PR, CCR, FCA, FCA ard
certification process. .

test). Ervirommental testing of SRU’s ard 100% temperature/vikraticn
tests at the IRJ and equipment rack-level.

In plant ATP for furnctional performance verification ard workmanship wer=
performed and witmessed by CSD, NASA and DCAS on all IRJs amd again at
system level.

Site testing and certification was performed cn each system after
installation. Armaal flight tests are corducted to demonstrate contimeed
system camatibility. :

Gramd Turnaramd Test - Verify operaticn of the MSEIS Greund Station
prior to each Orbiter landing.
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(C)~ INSPECTION

(D)=

Receiving inspection verifies all incoming parts ard materials, including
the performance of visual ard dimensicnal examinations. All electrical,
mechanical and raw material records that certify materials and physical
properties per drawing/specification requirements are retained by
receiving inspecticn as required by camtract.

pssembly/Installation .
21] detzailed inspections are planned aut by the methodization departhent
for 211 new ailds, spares ard repairs for the MSEIS Programs.
Inspection poimnts are designated to permit inspection before the
applicable portions of the assembly became inaccessible ard prior to the
next assembly operation.

Critical Processes

All processes ard certifications are monitored ard verified by
inspection. The critical processes are soldering, conformal coating,
torquing ard boresiting, application of adhesives/sealants and
application of chemical film.

Testing

All parts of the ATP are cbsarved amd verified by QA.

Hardl ing/Packaging

211 parts and assemblies are protected from damege or cotamination fram

the poirt of receiving inspection to final shipment, through methods
detailed in a documented procedure. This handling procedure is in effect
for all newly built hardware as well as for repair units. QA audits
canformance to this procedure in accordance with its internal audit
schedule, ard all areas are considered under comtirmous audit by QA witd
respect to material handling. The mairtenance of electrostatic discharge
prevertion methods is verified by QA through pericdic audits. All
hardwareitensarepadagedarﬂpmtectedamdmgtomact
requirements and are verified by inspection. Evidence of inspecticn of
packaging is recorded on the applicable shipping documernt.

Failure History . '

all field ard flight failures were reviewed amd there have been no
reported failures in the MSBIS-JR alarm detection circuitry.
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(E)-

OFFRATIONATL, USE :

For lower ceilings (8,000 to 10,000 feet) or night operaticns, redundant
MSELS (simgle fault tolerance) is required for night larding on a
concrete rurway. MSELS is also mandatory for daylicht lardings on the
lakebed with reduced ceilings, but is not required to be redurdant.
Deorbit is not attempted if the ceiling is less than 8,000 feet to ensure
good visibility at low altitde. If redar tracking data (available at
Edwards, KSC, and Northrop only) and groud camumnications are available,
the MCC can attampt to resolve a MSELS dilemma. Remcte control operators
are trained to evaluats systam health and recanize probable failure
medes from the Remote Cortrol Unit Display. The Remote Cortrol Operators
will verify the back-up switching transition has ocoaurred properly or
take action to force the system into back-up. The Remote Control Unit
Display is monitored to determine the nature of the malfunction (hard
failure, intermittent, or rardam) ard advise the chain of comard cn the
statis ard the estimated time to restore cperaticn.
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